INTRODUCTION
The roe deer Capreolus capreolus (Linnaeus, 1758) is the only European ruminant whose reproductive cycle includes delayed implantation (Short & Hay, 1966 ; Aitken, 1974) . After the rut which usually occurs in the late July (Pielowski, 1970 ) the embryo develops slowly, and by mid-January consists of a blastula composed of several dozen cells. Rapid development of the embryo begins the mid-January continuing to the moment of parturition in late May (Raesfeld, 1960) . According to Aitken (1976) this phase of rapid growth is associated with intensive fructose secretions from the uterine glands.
Previous work on the roe deer reproductive cycle concerned the determination of the level of hormones such as testosterone and other androgens and their influence on the development of antlers in males (Short & Mann, 1966 ; Bramley, 1976) . In females, research concerned the relationship betwen the number of corpora lutea and the number of embryos (Prior, 1966 ; Borg, 1970 ; Strandgaard, 1972) . A determination of progesterone and estrogen levels suggests that corpus luteum remains hormonally active even if the female is not fertilized (Sempćre, 1977 ; Hoffmann, Barth & Karg, 1978) .
Previous research has concentrated largely on adults. It is the aim of this paper to describe histological structure of ovary of immature females less than 8 month old, and steroid hormon secretion by some tissues of these ovaries.
MATERIAL AND METHODS
The ovaries of immature female roe deer were collected from animals between October and end of January 1978/79 in the deciduous forests of the Niepołomicka Forest near Kraków (50°07'N; 20°23'E). Immediately after shooting, the animals were eviscerated and weighted. Ovaries with reproductive tracts were removed and placed in ice-cold saline, then weighted and subjected to macroscopic observation. Immediately after that granulosa cells were collected by aspiration according to a technique described later and each ovary was divided into three equal parts for simultaneous histological and histochemical investigations and for analysis of the level of progesterone, estrogens and androgens. In order to obtain histological preparations fragments of ovaries were fixed in Bouin fluid and embedded in paraffin. Sections 6 ji thick were then stained with hematoxylin and eosin.
The activity of zl 5 3j3-hydroxy steroid dehydrogenase enzyme (zl 6 3j3-OHSD) taking part in progesterone synthesis was histochemically investigated according to Levy et al. (1959) , using dehydroepiandrosterone (DHA) as substrate, NAD as cofactor and Nitro Blue Tetrazolium (NBT) salt as hydrogen acceptor. The histochemical reaction was carried out on a suspension of live granulosa cells collected from ovarian follicles using an intradermal syringe and the needle gauge 6X24 (Channing & Ledwitz-Rigby, 1975) . Dark blue formazan granules indicate sites of enzyme activity and the amount of granules in the cell is a measure of such activity Steroid analyses were carried out in homogenates of ovarian tissue using adequate radioimmunoassays. Tissue was homogenized in 1 ml phosphate buffer saline.
1. Estrogens were assayed in ethyl ether extracts of homogenate according to Hotchkiss et al. (1971) using the antibody raised in rabbit against oestradiol-17j3 BSA-6-oxime bovine serum albumin, diluted for the assay 1 :47000. Tritiated (2, 4, 6, 7/n/-8 H) Oestradiol Amersham, spec. act. 104 Ci/mmol in a solution of about 20 000 impulses /min per sample, was used as a tracer. Antibody crossreacted with estrone (66%) and estradiol (&1%). Crossreactivity of other steroids tested was below 0.1%. Coefficients of variation within and between assays were 7.5% and 8.0% respectively.
2. Progesterone was analyzed according to Abraham et al. (1971) using the antibody raised in rabbit against 11 a-hydroxyprogesterone succinyl-bovine serum albumin and was used in a dilution 1 : 7000. Tritiated (1, 2, 6, 7/n/H) Progesterone, Amersham, spec, act. 85 Ci/mmol in a solution of about 20 000 impulses/min per sample, was used as a tracer. Crossreactivity of pregnenolone was 5%, 20a-hydroxyprogesterone 1.8°/o, 17j8-hydroxyprogesterone 1.1%, estradiol-17j3 1.2°/o respectively. Crossreactivity of other steroids was below 0.1%. Coefficients of variation within and between assays were 7.5%> and 8.0% respectively.
3. Androgens were assayed according to Dufau et al. (1972) using the antibody raised in rabbit against testosterone-3-0-carboxymethyl oxime bovine serum albumin and was used in a dilution 1 :75000. Tritiated testosterone (1, 2, 6, 7/n/ 8 H) Testosterone, Amersham, spec.act. 81 Ci/mmol in a solution about 20000 impulses/ /min per sample, was used as a tracer. Crossreactivity of 5 a-androsten was 100%, dihydrotestosterone 20.8%, androstendione 15.7%, dehydroizoandrosterone 3%, androsteron 7.4%. Crossreactivity of other steroids was below 0.1%. Coefficients of variation within and between assays were 7.5% and 9.7% respectively. In all assays as blank samples phosphate buffer saline was used.
RESULTS

The Morphology and Histology of the Ovary
Macroscopic observations indicated that the ovaries in sexually immature roe deer are very small, ovally shaped and a only few of them possessed ovarian follicles which were externally visible. The mean weight of an ovary was 155.4 ±12.2 and the mean body weight of an eviscerated animal was 11.2 kg ±0.52. There was no correlation between body weight and ovary weight (r-¡-0.17). A decrease in body weight over winter was observed. Average weight of animals shot in November was 12.6 kg, those shot in December 11.2 kg, and those shot in January 10.3 kg. Contrary to this, an increase of the weight of ovaries was seen between November and January. The weight of the ovaries showed a positive correlation with animal's age (r = 0.4 ; 0.1 > p > 0.05), however on the limit of significance only (Table 1) .
Cross-sections of the ovary show that it is surrounded by ovarian epithelium overlying the tunica albuginea. The connective tissue was rich collagen fibers (Plate IV, a, b) and formed thick and dense ovarian stroma. Ovarian follicles in various stages of development were found in the cortex. Primordial aind primary follicles were situated on the periphery of the ovary (Plate IV, c, d), while growing and antral follicles were situated more centrally (Plate V, e, f). Numerous blood vessels were observed in the connective tissue mainly in the medullar part of the ovary (Plate IV, a, b). Their walls were very thick which may cause rapid contraction and the efficient regulation of blood supply. Many ovarian follicles were atretic (Plate V, g, h), and in some ovaries the number of them was fairly high (68.3°/o). Neither Graafian follicles nor corpora lutea were found. 
Results of Histochemical Investigations
Granulosa cells collected from antral follicles showed positive histochemical reaction for activity of A 5 3 J3-OHSD. Formazan granules were distinct and stained dark bule (Plate VI, k).
The Levels of Progesterone, Estrogens and Androgens
The mean level of progesterone was 2747.9 pg ± 994.2 of estrogens 196.5 pg ± 68.9 and that of androgens 119.3 pg±65.5 per 100 mg of the ovarian tissue ( Table 2 ). The concentration of androgens in ovaries of particular individuals showed great variability while the results for progesterone and estrogens were more consistent ( Table 2) . No cor- relation between progesterone as well as estrogen levels and the ovary weight was observed (r=0.24 and r= -0.43 respectively). The level of androgen decreased as the weight of the ovary increased (r=0.70 ; p<0.05).
DISCUSSION
As till recently Lenker (1973) was the only author who studied morphology of the immature ovary of white-tailed deer (Odocoileus virginianus).
His data coincide with the data obtained in the present study. The process of atresia was alredy observed in both primary and growing follicles by Aitken (1973) . A detailed analysis of the ovaries of investigated fawns shows, that the percentage of atretic follicles is very large. Such an increased atresia is a known phenomenon before the first ovulation among laboratory mice (Jones, 1957 ; Jones & Krohn, 1961 ; Peters, 1969 ; Jones, 1978 ; Hoffmann & Byskov, unpubl.) and in adult white-tailed deer (Harder & Moorhead, 1980) . In human infants Himelstein-Braw et al. (1976) showed that percentage of atretic follicles increased during their growth. Contrary to this in monkey the number of large atretic follicles was smaller (Vermande-Van Eck, 1956). Perhaps for the investigated roe deer fawns the phenomenom of excessive atresia could be additionally connected with ecological conditions in which the roe deer population lived in the Niepołomicka Forest in winter 1979/80. Great snowfall made it impossible for animals to obtain food of high quality, and this resulted in low intake of digestible energy which forced them to recover this deficite from their own energy reserves stored in the body (Perzanowski, 1978) . This may have caused the observed decrease in weight during the winter, and the decrease of general condition of animals could cause perturbations in the growth physiology and possibly effect ovarian fuction.
No corpora lutea were observed in any of the ovaries examined which is consistent with Pielowski's (1970) observations suggesting that roe deer ovulate first in August during the 14th month of life. In sheep the occurrence of development corpus luteum was observed in animals as early as 9 months old (Foster et al., 1975) . Most of the observed follicles were primary, growing and antral follicles. There were no Graafian follicles present, which suggests, that premature ovulation was unlikely.
Levels of steroid hormones in peripheral blood plasma of deer were analysed both in pregnant and non-pregnant animals only (Plotka et al., 1977 ; Hoffmann et al., 1978 ; Harder & Moorhead, 1980) . Comparison of hormone levels in ovaries of investigated animals with results of other authors is impossible since as yet there are no data for fawns available. In this study only granulosa cells were tested histochemically and on the basis of positive reaction for activity of A 5 3 j5-OHSD it can be presumed that also granulosa cells contribute to progesterone content in the ovary. Further histochemical investigation is necessary to answer which else of the ovarian tissues are responsible for the synthesis of this hormone. According to Bjersing et al. (1972) and Wheeler et al. (1975) these tissues could be theca interna and interstitial cells as well.
The decrease of androgens level could be the result of aromatization and conversion of these hormones into estrogens. Simultaneous increase of estrogens content strongly suggests that such a situation is quite possible.
In animals which were the subject of this investigation progesterone level increased from October till February while estrogens level showed irregular fluctuation. The levels of these two hormones measured in blood plasma of mature non-pregnant roe deer exhibited similar pattern (Hoffmann et al., 1978) .
The fact that white-tailed and black-tailed deer fawns (Gross, 1969 ; Verme, 1969 ; Thomas & Smith, 1973) as well as ewe lambs (Foster, et al., 1975) become pregnant is known. This phenomenom however does not occur in roe deer though one case of fawn's pregnancy was mentioned (Borg, 1975) . May be that lack of reproduction capacity of roe deer fawns is connected by establishing their territory in the middleof May and June, thus in the period preceding immediately the occurence of rut. The females which are unable to establish their territory, and which are usually the youngest individuals, migrate looking for new areas. In this way the population is protected from overcrowding and in consequence the environmental conditions are such that make possible reproduction of all the remaining females. On the other hand population regulation of other deer does not depend on territory establishment, so we sometimes deal with populations which are overcrowded, and then only individuals of high body weight are able to reproduce. This should explain why only the fawns which attained body weight are able to reproduce (Mueller & Sadleir, 1979) .
During the rut roe deer fawns are only 2 month old, while the ruting season for North American deer is two months later and American deer fawns are already 5 months old at that time. So, the body weight of female fawns exerts the essential influence on their reproductive capacity. However, there are no well documented data for the roe deer fawns to show they could get pregnant during the first year of their life.
